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[ABSTRACT] 
[OBJECT] 

The present invention intends to improve the quality 
of transmission or the reception characteristics. 
[SOLVING MEANS] 

In an array antenna system of a radio station of a CDMA 
mobile communication, a beam former 12 performs beam forming 
for a multipath signals received by a plurality of antenna 
elements of an array antenna 11 so as to form a plurality of 
electrical beams B1-B4, and inputs the beams into inverse 
diffusion/delay adjusting sections (finger sections) 13i-13k 
provided to each paths of the multipath. Each of the finger 
sections performs the inverse diffusion for each of the input 
beams, and a beam selector 15 selects inverse diffusion signals 
from all the beams through all the paths. A synthesizing 
section 17 weightedly synthesizes the selected inverse 
diffusion signals, and a determining section 18 performs the 
determination of input data on the basis of the synthesized 
signal. 
[0016] 
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Further, the array antenna system of the present 
invention has a means for selecting inverse diffusion signals 
of one beam or more, electric power, correlation value, or 
SIR of which is larger than the other beams among all the beams 
coming from all the paths of a multipath, and determines the 
received data by synthesizing the inverse diffusion signal. 
By determining the received data in this manner in which the 
synthesis is performed not for the inverse diffusion signals 
selected from every paths but for the inverse diffusion signals 
of one beam or more, electric power, correlation value, or 
SIR of which is larger than the other beams among all the beams 
coming from all the paths, i.e. , the beam having larger signal 
component truly desired, thereby the improvement of the quality 
of transmission or the reception characteristics can be 
attained. 
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(3) it^M¥ 11-266180 

ftft-f-Jciit^n- K^^3SL-CiSSttttfc:i-S5^®[§l2 b. 
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^fj:i t.tcnm^<ot:—j^(Dmmmm'^-^^f^Lxmm 

^txh^o 

[0 0 14] 

50 ^iim-^^^;i»5:fv#/.ciete»{t-§-lc^<>^(ci£i:,;/h^ 



-4- 



7 

[0 0 15] X. :^^m(Dr\^—T>T-ri^:^y'M^\t1^ 

CO <^ 9 Bu le u-</^co i:^ t t^— t-ff? i: iS^ 
[0016] X. :^mM(Dr \y~r >'r-ri^:^y' J^its 

to 0 1 7] 3^. :^mm(Dr i^—r i^y'-t 

[0 0 18] X. *:|6^cOTU— r>'7"':?-i/:^f'AJi. 



(5) 4t^¥l 1-266180 

[ 0 0 1 9 ] J^. i^^m(Or T Vy"•:^^/:^7^i^^^. 

ty^xmti-r^m^Hii-^^mx,. -^f^m-^m^i^nm 
-r>'r-r:)5^^Uh^'^t>^xft^^-^^\tm.^miSL 

[0 0 2 0] 

20 mm(Dmm(Dmm] (a) ^i^tst?!! 

mmmj^mx^^o m^. 1 ifisft^tor u-r^x 

•:f-e*)t)Nfi (lil-ef^4<B) (DT^y'-rm^l li^-l 

--i AY.\±'miix\'X^mm^m'^^^m'^uxh^ . 
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[0 0 3 3] (d-2) '^T^y-^ 
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(QPSK^?gt) . A/D^^^^fTUr t'-i^^' 
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b'-A^/<>^^{C:7>f |f|5 2 4i~2 4 5 

^i-'S^c^. 2 9t:ii^-^^T*fc'9 . (1) t'-Afetc-^ 
/^^/^-;^^I-^cr)Ji3^:7^^ >^r-^/^ (11112) ^rl^ffU. 

* fc. (2) mmm ^^yr^^x^^m^.x^x^^^-j^i^ti %^ 
^t-^jt b;f^fc:7>f >;^-^2 4 1-2 A^Kmvm^m 

[0 0 3 5] /N";^^(c^tt htixy^^^y ^ 2 4 

1-2 45t:i|5]-^t^lc:/d!oT:}o'9. b'-i.iliR3fJ^»SP 2 
8;6>b(^m^-efcf— i^^illR-rS-tU'iJ^:^' 2 4 a . §5" 

=i-K^«^UTjS?fri:«!c-r^^^§&2 4 c. ^V>^fi|^ 

^fTe>^>':7^fg:^^2 4 d. i^tetfcff^tc^^°;^ici^:i:rci 

5lMH#r«1liM^JSi-ilMB#r«1i§^$(52 4 e . ^-vW^^l- 
«ISgP2 4 f , «^§|2 4 g^^^ix.TV^5o i^-^-V2 
QtCldoV^X. 2 9 a (i-v-/^ h:7>fyU^ iM^^y ^ 
^) , 2 9b 29c (IR AM. 2 9 d (1/-^ 

;^1^m^'C'^6c m^y^^i^^ 2 9 a.SLU^¥i^{t:^f|5 2 9 

d \'m^mmz.Kti'r^^ e*- a a i - bm tc-^^^x-s s 

SMrn:7T-r^^ 2 (a) ~ (c) ) ^i^^LT 

RAN4 2 9 c (ClBtg-r-So ^>':^1tma5 2 9 d f*. 

i^(7)aj^:/u :7 r >f y^^#RS UTff u^/uco;^ t ^cC^^' 

tbi'-So -r^^^:?-^. /^v.#.^±i^f^i2 9 dti<^*<??/>->^(Di:'co 

mih^^ ^i^yRxy^mm'^^T^'f—^ (to, ti, t2) 
^{^^^■r^o X. >'>";7.^^tu^2 9 d(it'-i.iiiRfiiija]as 

[0 0 3 6] til^o-r. m^\^mi 2 (a) - (c) tC;^ 
-Tct^tc, ^ 1 t'-i^co^ 1 ^2 t:'~i^cD||2^^ 

tv>^^. />";^^^tUi^.2 9 dti. (1)^1/^';^<7)^1 
-J^<D^y( (2) |g2^^°;5^(0^2 b'-i^.cDi?^-^ ^ 
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(1) >':>tf— ^2 4l (D-feU^ :^ 2 4 a 1 ^-^^^CO 

^1 t:*-i^^tB;'jU. (2) y >^:^—^2 A2<o-^\^^ 
^ 2 4 a t^^2/^;^<o||2 fcr— (3) y^-r^:^— gP2 
4z(D^\^^^ 2 4 a fim3^'?>^(^^3 tT--^^ ^|±S:^-r 

-So ^2^iii!4e?ij(cj:nfj. mim:mm(r>xoKm'^mm. 
t^^T-mx^^ . \^fj^'h^\^^—j^(Dm:i^y^yr^^i-^^ 
^n^m\z. X y) mi-^ x.x^^-r^ zti)^x^^o 
10 [0 0 3 7] (c) m^nmm 

^lij: t:^ . m^mf^^'^imj±(o i. tr- A-t w 

^ir u-i^^ ^ ^^y ^ >-:^-g|5tcffi:»tXvN";^StcvK o/j^ 

3m:mm<DTu-Ti^'r-tiy:^y'M.(Dmmmi^mxh 

So Hl'^J'. 3 lfiS{tffl(DT^-TV7^-:^-e*>'9N« 
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So 3 3t*#r>^x-:f^^7&>e>A;^f 6^f-^^fflv^x^i 
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(C^^i--5F FTl?|^£(?5t:'— 3 41 — 3 4k 

So >';^— ^3 4i — 3 4KJi, #tf— ABi— B^lC 

if^mn^'^mn\^xmw:mir^mwm3 4 bi-s 4 
b4, wm^ mtt. mmm. s i r) (Di^^fj:\i^-M. 
(mijtmm^-) ^3itR"rse'-i.-fei>^^3 4e. mvi 

^^^^§15 3 4 f 1-3 4 iARjfmW-US 4 gi-3 4 

30 Sp 3 5i-3 SKf^m;^^ (nmW.. SlRXhX\^^) ^ 
m^'T^m'^^x^^ . ^n^fiy ^:yiJ-U3 4\-- 
3 4KlcA;^-rs^b'-A<Dm:^ (ffiSlfit. s i R) ^ 
;^'J^LTtr-Airi^^^ 3 4 e (cA;^-rSc 3 6^1#:7 

^>':^-§P3 4i-3 4KC0AnSt|i3 4 hA^^iU:^!-^^^ 
-:5v^TS:<tx — 1" . " 0" ^WJ^-T Sx- :^4^1J 

[0 0 3 8] #T 311-314 i-t^mmmc 

s^c/'csm^f-^^lll?J^u4H^s:^tIlI^^s^-A;^L, 
^0 [Hi»&fiA;^;ff-^(^fg;iffi£ti«i. nmwi^t^. ^^^^ 
(QPSK^m . A/Y:)mm^mn\^x\^'-j>.y 

3 3\z.K1i^^o tr— i^:7^— 7 3 3(l4iIi(DA;^ft 
-^(;ib'— i^y'^— ^ Vi/^jK5bT4^cob'— i^sBi— B4 

3 4 1 — 3 4KlrA;^-t-So ^'W' >':^-~^3 4i — 3 4k<7:> 
iS5ll2:«cffl5 3 4 bi-3 4 b4timSc<Ob:'-ixBi-B4lC^ 

^ V-^T'^^^^CO t'-ixir U:^ 3 4 e tCtH;fji-So 
[0 0 3 9] ^J.±tm=f\^X. m'^^3 51 — 3 SKti-^ 

50 r^^in.n\t--t^y ^ 1^:^—^ 3 4 1 — 3 4 k lc:A;^;-r S t' 
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llk^k<Df--^^^Ji^m'^U3 4 £1 — 34 iARXJ^mW^^3 4 
gi-S 4 g4tCA;^-r^o ^^^^/l^^tieSfCS 4 f 1-3 
4 f 4;RU^^S[|H5 3 4 gi'-S 4 g4fii^-y^/MC!^;C 

ffi^^JD^UTIU;^-r^o i^-iJ'^^ai 7^i^^^-t^y^ 
[0 0 4 0] /j^/j^-STi^— r>-•r•:^v';^7^i^^cJ:i^f^. 
t'— Air UiJ/ ^:g.:7 ^a5(c|S:ftX^'?;^Stcv>< 

(C-et^o mi 4Ji^3^Mi0ijcr)|^^1t^IllX^^«9. HI 

1 3 tm-'U^\^\±m-^^^i-^\^x\^^o mi 3(cit 

^rS{tlH]g§3 2 1 — 3 2NRt/i^— ^-V 3 S^m^iZ^A^ 

fc#., y >f :^;^-S|5.3 4]C04^^^I¥-*lillc:7j^LTV^^,^C 
X^f^ht^. mf.SfilEll?S3 2i-3 2NRU5i^-5^-^ 
3 8cOi)jf^, ^^H" >';y'— ^3 4 1 — 3 44<^b'"-i>.ir Ui^^ 

3 4 e ^x(omm'^m4(ow, 1 ^iifi^'i<bi^^-e^5o 
[0 0 4 1 ] (D) ^4m:mm 

'ri'iyy^v'Ms(om^mx^^ . mi 3(D%3'mm,mtm 

i 1 — w»4 ^it^Si''5MMSE(Mlnimum-Mean-Squared-Error) 

m<omti:Mmn4\^ (2) m^^mmmzxK^^-^^f\.f:i 

^m^mtmz.m\'^'^^^x^m.'t^^^{^^iU4 2. 
(3) tt^^^tt^/j^6ai;^r^<f-^(-f^-Y^>/i-fte^iK»sr 
»i- ^^^>yi-«^gi54 3. (4)5irt;;«»ffP(-A;^i-Si^ 

H^^^r^^g^^lFM 4$r#7.f >^:^-gB3 41- 

3 4Y.\cm^'^fc.^.Xh^o 

[0 0 4 2] y^^-j^-^i-^ ^ 3 4 ^\(tm3mmmtmm 

\m'^m. m^i. mmm. s i r) /)^m7^mi;i±(ois:^ 

i4^^-^L. m^{^tt^>4 2Ht:'— jUir Ui^iJ' 3 4 e /j> 

ffi^^4 3nAt)m^-\z^^>^>y\-m'^mn^m\^xi^ 

ti-r^o l-'~i5"g'^K^3 eii^y^^O-;^— aS3 4 1-3 
4K/j*^<^)ttS;^m-^^a:'^]t;'^^L. -r-^^^J^SBS 7 

m&^mm^'i^x^y^-^co'' i" . " o" srH^j^-r 

4 1 \zm^^^i>o 
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16 

[0 0 4 3] y'-i^n^m3 7it. S^Mit^^fl-^lc: 

f^-^^vu^t^^^au 3}<Dm:bin-^(omm^^^^mm 

l.xmhixtim-^<D" 1" . " 0" ^m&'t^o ^o/:: 

^>/i-m'^mm^4 3\<Dihti^mn\^x&:m^5i.\zm 

^^mmmn^4 42xm^\^. mmet i^xmitmm 
m4 i},zA:b'r^o ±mmi'fi}m^M^ix. 

JO fi-3eflttciUt^i-5o 

[0 0 4 4] ii/J:Tyu=i^y Xi^i: UTLMS (Least Mean 
Square) CD J: 5 ^'c^pB^^gSSr t ^^^rm^c^MSPf ^tr 9 

Mmm^mm-r^o ^^x^i^^m<-t^:^mtvx. 
'•-w\A<D^mmt 'Lxm\^^^ztx\ HR-^^mK-r^z 
20 \z\tm^'^mK&-^\^>xm^<D^m^noo 

So 

[0 0 4 51 lEI 1 6 f:im4 ^Jfe«?iJ(DP^1ll^[g|T^ ^ . 

mi 5 ^iwi-^5>t:it^[Hi-^-^^Murv^-5o 1^1 5ic 

]t-<"CS{I[H]^3 2i-3 2N^t>*i^-^'t 3 S^ffi^jZ^ 

y >(>^—U3 4^(om^^nm\zyr^\.x\^^^ 

^.Xm^^^t-. rixb^miHl^3 2i — 3 2NRU^i^-^ 
3 S^Dibf^, 7^ ffl3 4i— 3 4 4CQt'— A-iru 

50 3 4 e ^ TfDgijf^fiii! 4 1 nmm t mf^xh 

So 

[0 04 6] mi 7 itm4mmM(om i <7)^ji^{ftjT-^ 
"9. l5di 5 ci:^oi--^Fls^^;l^^|HJ-t^#^^^uxv^5o B4 

^»C»JTti. fi^f^Jt^^ft-^{C^-v;t^/Ht^gP4 3T' 
/j^ ^-\'-t^yV'it^>b-^i6Tiilt>ftiiJffligP4 iT*S^*^5r 

3 6 X-S;'^ii:'g'fife/j5Tt J: ^> i,cm^'^f^(om^w^m 

-i.ir 3 4 e fj^h\i^f)'r hit^CO^mfSi 

W= I XI I 2+ I x2 I 2+ • • • + I xn I 2 

W= ( I XI I 2 + I X2 I 2 + • • • + I Xn I 2) t/2 

tir^^tx^)t'^f&t'r^^ti,x^^. X. mmm 

^Sl54 4^i^-y^^y^it^^cJ;effitelelife2iV^v^fci6. fit 

m'^'^^(Dm^e^mM'r^^mmwi^4 4z(D^i,>^ 
50 [oo47]iii8 nm4mmm(Dm 2 (^^jfi^f^ijT*^ 
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17 

1 ^(omt^smmu^ i (o^^w^^^. mmtcMmuA i 

[0 0 4 8] 

[0 0 4 9] X. :^^m\zX.n\t. 

[0 0 5 0] ^/<y.<r>i^\c—j^<o 

•h. im.ti. sir) t-m^tfji^\i'-j:^ 
L. m^\^timts:mn^^^f&i.xs:my'-^(omm^ 



(10) 1-266180 

in 

[0 0 5 1 ] X. :^^mK^ix{^. y<:^m\^y -O-:^— 

^mmcm\^^^mx.xm,mi.x^r^y^^<-iy^m^ 

t Lfc/j^b, ^my^ y<-^y^CO^J}^^mUX^ htiib 

^-r^i-fiiSp^pH^Sft^t^ti w t i)^x^ 60 
JO X. u-^S:m:fj^. -r/u^tr-AT 

io^Xfj:^u-'^^mm^m^i'^^t:f^X^. Bm^a 

[Hi] m\m:mm<oru-r:y^'riy:^y'j>^(omm 

[11121 ||l^liWC)^l(^^?^t?li-Cfc^<, 

[Ha] m\mm\(om'2.(Dmm\xhho 

[ID5] m;^®:HJ#I^Ill-c^^o 
[He] tiPffi^ttsitfiXIll-cfc^o 

[HI?] SI RjiiJ^S^ffico1^^|glT-feSo 

[ma] ffig-Ci^' N/KD*RR^3E::l^^<^Ui^l^'C^-5p 

[HI 0] y<i^^'mf^(Dmmmxh^o 
mil] m2mmm(Dr\^'"T>^y''ti^:^TM.<om^ 

[HI 2] ^\::*—j^(DmM:f^yT^^i^wimmxh^o 

30 [HI 3] m3MMm(OTi—r>Ti'i^:^'rJ>^X:h 
"bo 

[Hi 4] ^z'mi&m(DT\^-r>7"riyy^'rJ^(D%rm 

[HI 5 J ^4m:mm<DT\^—T:>^y''riy:!^'rJ^Xh 

[Hi 6] %4'mmm(Dri^—r:y'r'r'y7^r--i^<Dmu 
[Hi 7] ^4mmmcr>mi^mMxh^o 

[His] ^4^i-4i<^«j<D^2^?l^(^»jTfo-5o 

-#(7 [His] vt^<DRAKE^mm(omm.tmm^mmx 

[H2 0] ^-V^>/^lt^^®IfeP;iHT'fe6o 

[H2 1 1 ±1^ ^ryy'i'CD^mmxh^o 
[H2 2] •^/i^^\f-M.r>^'r-r<Dm.mmxp>^, 
[H2 3] ■^/u'f'^r-M.mmm.mmxh^o 

[H2 4] it^<0'^/i'^\:i'—J>.T>^'r'ri^:^'rJ^(Dmf& 
HT-fc^c 

[H2 5] \f-j^y^—^<Dmf&mx^^, 

[H2 6] F FT^m\f^tz\::^—Msy:i~'^Xh^o 

50 i^-^-(Dt^m] 
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